In this paper, ratio derivative UV spectroscopic method was developed and validated for the determination of thiamethoxam residue in tea.
Instruction
Thiamethoxam , a novel broad-spectrum insecticide with low toxicity, is a second-generation neonicotinoid insecticide, whose mechanism of action is similar to the first-generation neonicotinoid imidacloprid but with higher activity. It has good control to sucking pests such as aphids, planthoppers, leafhoppers, whiteflies, etc [1] . As thiamethoxam is widely used in tea production in recent years, the EU requires to detect residues of thiamethoxam when China's tea exports to the EU .Due to the complexity components of the tea sample, it is necessary to build an efficient, fast and simple analytical method of triumphant residues. The current mainly method for detecting residues of thiamethoxam is gas chromatographyand high performance liquid chromatography [2] [3] [4] [5] [6] .
In the early 1990s , F.Salinas etc. [7] developed an new method called "ratio-derivative
Spectrophotometry " based on the linear regression analysis of multi-wavelength and derivative spectrophorometric analysis.This method can eliminate low-frequency background noise and has strong distinguish ablitity [8] . At the same time, good sensitivity and accuracy make it to bring out less error when improving resolution.
.Application of this method, Salinas [7] determined salicylic acid and salicyluric acids at 241.5nm and 247nm respectively at the same time and the recoveries were in a range of 95%-108%. In addition, the method was widely used in drugs [9, 10] , food additives [11] [12] [13] [14] [15] ,environmental water [16, 17] and so on. The basic principles of ratio derivative spectroscopy is as following:
According to Beer's law, the absorbance of the mixture of a and b can be discribed as: 
2.Experimental
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Validation
Linearity and Range
The calibration graphs for the determination of thiamethoxam residue in tea were constructed by plotting the derivative absorbance versus the conscentrations as shown in Figures 3 and 4 .
The graphs were found to be rectilinear over the concentration ranges cited in TableⅡ.
Statistical analysis
Statistical analysis of the data gave high value Accoding to the result shown in TableⅡ, 258nm is more suitable for the determination of thiamethoxam residue in tea.
prediction
In order to obtain the prediction of the calibration model shown in section 4.2, the concentrations of the samples in the test set are predicted, shown in Table Ⅲ . As to be seen, the average recovery is 103.8% and the average prediction error is 0.036×1/120 mg/mL, which stating the calibration model can predict the concentration of thiamethoxam in tea. Therefore, the ratio derivative spectrophotometric analysis is an effective and exact method for the detection of thiamethoxam in tea.
Conclusion
The ratio derivative spectroscopic method could 
